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Abstract of JP 2002304772 (A) 
PROBLEM TO BE SOLVED: To provide an optical 
recording medium which is capable of exactly 
reading address information without impairing 
recording and reproducing characteristics, such as 
jitters, can be easily manufactured and can be 
provided with land prepits with high positional 
accuracy. SOLUTION: The surface continued with 
the opening of an LPP 38B is formed of an 
enveloping surface in contact with the flanks of n- 
pieces of column groups 40B1 to 40Bn by assuming 
n-pieces of the column groups 40B1 to 40Bn of 
which the centers at the base surfaces move to a 
land 34B side by as much as an increment &Delta r 
of the radii of the base surfaces and move to a 
groove 32B side by as much as a decrement &Delta 
r of the radii as the radii increase gradually along the 
groove 32B, then decrease gradually.; The LPP 
having the enveloping surface described above can 
be formed by properly increasing and decreasing 
the beam diameter of the laser beam for scanning 
exposure of a photoresist in a mastering process 
step for manufacturing the substrate. 
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* ; y^fM;l/AT5 K4f©7 5 K ; -yy n^drf- 
y 4 i'©»Jc« ;fh7tKo77y ifA-i-y 
-y^-^f-y4if©^-7^ ; ^yy-/U, n-7°P 

hy7/L'=i-;l/4if©7^=i-^ ; 2, 2, 3, 3-r 
h77PP7°P/V-/u4t*07-7*^^iJ ; ifl/> 

yif/n-r^, y p nt°uyyy 3-^/^f-;n 
-x^4if«y y 3-/^-7/^^ if ^#ff 5 - 

[0 0 3 8] jftfeRjhS!l©ft*tt*0ll t LTtt, = h o 



9 

!4\ 1#F^¥ 2-3 00 2 8 8^, 13- 2 2 4 7 9 3 
3\ *$V*ttfl4-l 4 6 1 8 9**0fc&«WE«£ 

(4, fe*©*iC^LT, fflfitO. l-5 0Mr%©|5ffl 
t?*>9, &£L<!4, 0. 5~4 5MS%©taH, M(c 
ff*L<tt, 3-4 0l*%©t5i, ^(C 5~2 511 

[0 0 3 9] '&%m<Dmt LTi4, 0fl*HM*?^i/, ir 

fc#arai$H-*« ; *sj;tM*y ?^y, ^y^f-u 
>, *y/pfi/>, ^y^f-uy, ^y^-y^f-uy 
(om&mmm ■, *° y mik t* =vw * y &fls ir= y 
f v. # y ^ t-^/b • # y gj# tr=/i/*g^-#^© t- 
=vi^M»Jil ; yr? y/i^fvu, ^y^^^y^K 
tl-MnZviTt V^Ma ; #y t*^/U7/i^-;v, ^ 
3Wfc*°y^uy, i*°*y«Mi, ^f-5-/v«MB, 

5. gS£l 1 4»«ffi 

0. 2~2 Ofttgfl, #*L<I40. 5-1011^5, 

»*ft5»(|f««f(Oft*ro«*tt-ttt0. 0 1-10 
l*%©fSHtfci9, ffiUliO. l-5fi*%©fS 

[0 0 4 0] MiMi Lttt, x:7V-ft;, 

ft. K^-n-zHfc, *?y-yWJftft£*£*Sf5 

±V\ fe^-a^Tfg^ll 4(73ljf(i-i^t2 0-5 0 0 
nm©tfiHCfoi9, L < it 5 0 - 3 0 0 n m©|ffl 
IC&5 0 #«!li©3fer-f**-m, feS^SIEfUI 1 4 
©H^ft, ^-7°rtT"l 3 0-2 0 0 nm (SlCfcFt 
L<(4, 140~190nm, §i:^SL<lt 145 
~18 5nm) ©tSHCfc-S d tiSSft U\, 7 
V KW^^OfeS^^TEtil 1 4 ©I¥<^i4, 5 0-15 
0 n m (MKfr £ L < (4, 6 0 - 1 2 0 n m) ©tSffli^ 

[0 0 4 1] ±|HEft« 1 4 © _k£, «rfctiHB©S£l$ 
Ul*5tt4Rlt*0|Rj-k0l«T\ Mil 6iJSRtt6tb 

^■fSSWWSSv^KT'fet), ^©$li: LTt4, M 
g, Se, Y, Ti, Zr, Hf, V, Nb, Ta, C 
r, Mo, W, Mn, Re, F e, Co, Ni, Rn, 
Rh, Pd, Ir, Pt, Cu, Ag, Au, Zn, C 
d, Al, Ga, In, Si, Ge, Te, Pb, P 
o, Sn, B iti&D&m&Tf^&MhZ^ttXJ-yi' 
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©14, Cr, Ni, Pt, Cu, Ag, Au, A 1 £ J; 

u^yumxhz, ^tib(ommmx'%^xi> 

£LTfflV^fcJ;V\, 5W«16(4, tfJ*.i4'±faKWtt 

y^tz^^yfv- Tjy 
??z> z. t ic a <o ummi 4 © ±k jfM-r 5 r t 

5. SWI 1 6 ©1I¥(4-KCI4 1 0 - 8 0 0 n m© jrj 
it* 9. #*L<I42 0-5 0 0 nm©$5ffl, Ht» 
*t<(45 0-3 0 0 nm©iS!T*fo5„ 
10 [0 0 4 2] Efltll 6©±^I4, Eftffl 4fc£«rfc 

Jx5. r ©{S«l 1 8 14, WS. 1 2 ©Klil 1 4 iJJKlt 
b tiX v ^ jEc v ^ flj ic t IHItt , Witt «: i* ft 5. B W "CR it 
e>ft-Ct>J:v\, {£«il 8(cJSv^ft5M*4iLT(4, 
$|;U4, SiO, S i Oz , M g Fz , SnOz, SiaN 

tttzotmfaK, nmmtm. waum.m. uv 

[0 0 4 3] 8(4, fci:x:(47 , '7^f--y^©|f 

5-i^tft5„ fc5VM4*SI#, ^<^y^, 
tt#Sf©*jSfetJ;t)Kttf,Jt-Ct>J;v\ jfefc, ^Mtt 
»JB, »Wbtt»Jlg©»^ti4, rtibSrara^SSSiJlc 
^?L-ca«^KLfc©*,, r©l#«^l^L, 

ftttWffi©»& \z (4 , * © 4 * fc L < ttl S 4»#J t * 
*L-CS***W»Lfcffl*,roa*iRS:S*L 4 UV 

30 -etSo ^^Mittii, ItSiBil, ^{b 
B±«l, u vsS^iJ^©#a®a^JS- 1 mzfczxmn 
LXi> i.\>\ wmi 8 <omw i±-lRfcf±o. i~io 

[0 0 4 4] W±©imicj;i5, S«l 2±tC|B»ll 
4 , SWS 1 6 , £0H£H1 1 8 fcKttfcaift 20^ 

20©S«12i:B&p] C^?i© nfi^Oftff £E 2 2 £ 
«r, E^I 1 4 ^l^fflij 1 4 5 J; 5 tS5*9J 2 4 -Cte (j 
frtfSiiKJ:!), ^iHJro^l'iE^l^oDVD-R 

40 s©*fs®» i o SrKjgi-a r i ^-t^ s 0 ^ i 

*IESffift:©)¥^i4, 1. 2±0. 2mmi:/ t c5 i 5lc 

[0045] mbhtznvD-Rm<Dmmmmm 

<MI#S:3fS0Sliait (3. 8 4m/#) 4fcl4F^S 
ro^ft KT EC ***** b , 6 iNKfr 

50 m£mRmmy-v%*%^m\.x%Kh, 
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■t©**!»j|5iL-cw0ff«jt'a*±#L, ttawfcavMj 

it. It600nm~700nm (iff L < (4 6 2 0 ~ 
6 8 0 nm, HI'$?*L<I±, 630~660nm) © 

*15„ SfcfS^ftfi, NA#0. 5 5-0. 7V>%¥& 

[0 04 6] _kte<7>J; 5 K1ES£*ifcflf«0S4H:, ft 

vmitmiiitZ Z.b\c£.<9ftbZ.b 2>o 
[0 04 7] &±iftELfcS9, *MM(Ojfm<D^TH 
7VK7°y t°y holPirig^-f-SffiSr. ^ 

dii/o^as, ro±5W©7y K7y try m±, 

•BrartltiO^tSr t^T'#3 0 (£oT, lit© 
^3tT\ ^7w-7'JIM 1 7" y t° y h J£fiS0> ffi^fcftjfc: L 

«Wt:$ft4t*C K7°y t°y hOttH»gS:±lf 

[0 0 4 8] 9^K^y t'y hit, Wskf^V/V 

-■/mama «r*LTWj:pfc», fatioyM-?® 

fcoTffifiWttWBffiLT^y FT^ K'y hfcSTlS 
^3©£Pl±-f5> 0 rrofcft. BfrSotfy hfiSrftsr 

93t?H\ ^yhVU try htt, ?>-7"«-£ 

A. 5 (*>5VM4/h<S<fc5) . £©fcfc, rK^IW 

5 y 4 XSrfiW-f 5 r i 5. 
[0 0 4 9] 4fc\ ±ETNi, LPP©HPCattt5 

C»>-f 5['$v\ jffiffiwt&iSs^gcJtjJpftfc* 
it 7 y Kffil t»»L£oi|tS©«'>^tt^yi— 7*fl(li 
^»1-5RttWtS^L, fjERfti¥©«ffit'e+3£$ 

©)IMaJ:!:7> F1CI1 L J.o#g©«/>^T 
(C y>-7"ffl « HttSSrSfc LT . KRftB© 
fflijffi left-*- 5 S$ffi i1"5rtiST?S5. 
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[0 0 5 0] 0tj*.l*, H 5 C^-t i LPP38B 
©1 P tS^SStt, ?>-7 3 2 B (CfftoTlSffi© 

fcJ HJn Lfcfcta* £:«'>■*-* «£t\ j£jg 

©4"<O;0 Si N£©it;>JP#A r + a (ttflq^-h) 7 V K3 
4 B#J(^ttlL£o^gcD^>^A r + a 
T) ^-7" 3 2 Bfllfc^ft-fS n{l©Rtt$4 0 B, 
~4 0B.£&j£U nffi©Rft|f4 0B,~4 0B„© 

[0 0 5 1 ] r<Dj;5t^Ew4 I ^iti^^p^j 1 
io 1 7 y Kffll^»»-j-5 r b (' i o , 7 y F7 y t° v V <o 
BB P £#1*11-5 7 y Kffl*SH P ffltcjfl o a LT, 7 V K 
7y fc°y hflr#0>5*>7 KU*«*©tt*ttiLK&Bfc 
^**tt*£ < M s 7 KU^ttaSrHtESta*® 
5ii:^T'f5 0 7 y K7y Ify KDMPfctflSl 
1"5 7 y KSIS*suh pf|j i fiS^ftilicM/uTc^-g-icfi, 7 

y K7y tr y hfl^©5^7 K^ftaoa^aiLM 

[0 0 5 2] RaSfSrS^I-SBitttv #S©tiiB»C 
iPX.S7< 1 0 n mJSli?^ Kflfcfcft-f SOiWS L 

20 < , ^grojsjp^fcin*.** 2 0 n m^±7 y MMIdS 

i&^fflLtl-C'feSaWS^ffia™ iJ 1 0 n mHlW 
[0 0 5 3] fcfc, ±|E-ett, -fe^^IB 

As, mm, Jkx$<mmftWLfthtixkmmb, 
&& b mm z^mwmm&m. t , sriEfia^rtM 

DVD-Ri!rojt|Hft«ft©«flJ*SLfc!js, *^BJI4, 

5 0 

[0 0 5 4] &fc, ±|HTii, DVD-RS©M5#M 

#«:iaftt 5 c t # s BrffiJtejtiatWKfticai't 5 r t # 

T*fc5DVD-RW^ CD-R, MO^I^bSffl-fS 
40 ri^f#5 0 

[0 0 5 5] ±BT?(4, 7^Ka**OrtJBI«IKfc 

5^-7©7 Ku^tiMRSrLPPfll^i L"CE»-r5 

li^-7'[cm Lfctf «T'fetL(f J; < 7 K l-^tt^(c 

?rL P ?mb LTBfttS J; 5 1 LTt J:v\ 
[0 0 5 6] 

50 7;v«©^-7- ( 7 VK) iLPPi^rfMLfc^y 
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#-*'^-hffl£ 0?£ : 0. 6mm, fl-S : 1 2 0m * ZMZ-Xio <0 , H 5 (C^-fil 9 , ft*7 V K*i b (10 . 

teilSmm^ $A (I) 8, W^7-f 2 9/jm> LPPficSLpfil. 1/im, LPPtlWp 

hAD5 5 0 3J ) ZjfcMLtc, ISO. 1 5/tnu L P P Cftfa-f 5 7 y Kg|5<Oifi9fflL 

[0057] '//v-y'tnmma , mm, mxy?* mm mam «o . o 7 M m , LPP^LptLP p*iw 

£d s , **iw s , jftftftgpoig (w„ -w s! ) /2«\ [0059] tie** yy-^fe* (a) £**y/- 

fc*Hl Ol^ta 9****1/5. Sfc, « ^fe* (B) i£4 : l©«<g-effi6Lfcfe*l g £, 

M. JfffiWttaWOfflfcttW^HaWK* 2, 2, 3, 3-7^7 7/1^- 1 -7°p;V-/H 

(A FM) T?fTofc. OOmll^SU ^ ©«It2lffMffla«!£, #*b 

[0 0 5 8] ?f?f£Dg : 14 5nm 10 ftfc*«©^-:/ElE, Efiftfc 3 0 0~3 0 0 0 r 

JtHWg : 3 0 0 nm p m*-c£fl:«S-a;4i&» fya- hfeici 0 Mru 

Jtlfyf- : 7 4 0 nm «*UCJt»lR«Sr»{jll.fc. 7M«l©J¥£fi, 3t» 

»S^-*|5C0(iI (W„ -W s2 ) /2 : 50nm (Jfffll 2 5 HZl©»fB*S EMt i t) IfiiiLTtfjBJLt i i 5^ 

nm) -7*ftT*tt9 5nm, 7VFStli5 5 nraffcofc, 

yy mOW-mi. (M©7yF|a) HO. 44 M m [0060] 

T'fo 9 , :»7^ KlcftJUI© ^>-7*fii]ic©#.|i p £ [ft; l ] 
*--f5LPP^ffM§tiTV^ 0 LPPttBr£0>&»E* 




[0 0 6 1 ] ft^-C. TA^V^HMtT*©, DC^< 40 ttWJIBSr^ffiKJSiSofct fcJBMffitncJ: 5 % 

y y^ti 9 , JtftiRl±KWSi» 1 5 OnmOA ^8M«LTU VJf ft«)ig£$ft£tf , ftKWJfX 

[0 0 6 2] it, s*fi±t, uvsibttffli ($£ fiAt>*<iA9-g~fr«rtiis-c#fc. 

* rsD-3 1 8j , ±fl*X *W\&Xf£ (flc) M) [0 0 6 3] £Lk©IgfcJ:!K **Kfclft5DVD- 

hM©R»^MS« (j£&: 1 2 0mm, J?* : 0. !) V^lStlt 1 *©®7fcT\ 

6mm) fcfifrfc-ftSttTfifcaktf, 0E§:5 0 0 7°y tfy h^W^[^jSLT7* h h£H3t 

Or pmT?3S>MlaHE**, UVWftttWJBSr^ffiCJS: t5-i7) 5 T^, »JtlS^ii^fc;$ilT^5. 

tfEo*£4uv«{btt#ffi$:S5J|IMX;fc. UVSIft 50 *eftWLPP^By?i5HIBS0. 6%ifivMlt 
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u #ftfci*v ^isttit t l p p 5 r t a* 

[0 0 6 4] [M&W 1 1 ffi&©7 ^ K»©**t^ 
^jin^LTV^^LPP^ffML/^^ 
fij 1 i ISHSfc L -CJfctWB ©D V D - RSffljtf-r x * & 

LPPS^LpSa'LPPtiWpttV^-ftl'bO. 
1 5 (iin^S. IS«<Dfcf!)Cv^^ y y^IgT- 

h ui?* H^«itLfc 0 *ESWLP P 
7'Dy?i7-6i3. 5%i*#vMIMT^U lpp 
©ftfifiKm^i^i i eifs< i*»oit 0 
[0 0 6 5] [JtttW2] a«©5yK«twfit5ii 

p SrWf 5 J: 5 IE L P P *J&£ Lfc 
£W4, Hffi^d 1 £l5l«CLTJ*$SSffl©DVD-R§J© 
jtr^? £#fc 0 LPP coff$«rf*EI 7 C^f i 5 ftffi 
fll^ttfc^^Tfo 1 ?, LPPfi$Lpf40. 2 2 

a-M^htJIftL-fc. Sfc, *!E$ST©LPP:/p 

^a:?- 11144. 0%t*ftV^Sr*U LPPOfi 

[0 0 6 6] [^»!|2~7] LPP*$Lp, LPP 
iBWp, LPP(C#fi-f57>KgB<73i&>?ffiUl 

St>*LPPft^Lpi:LPPlieWpi:(D^Sp 
£TfS©iI 19 £M Lfc6WttHlfS04 1 i LT#3§ 
?fj W£ 5 D V D - RiJWJtr ^ X * Lfc 0 

[0 0 6 7] [fPdtfi© L P pflT*SME©jWS] ±IES 

jfieux xftmn © d v d - r i ©3tef*-f * 9 1 ~ o ^ x , 

^V^aTVHS *Kflttfll*©»«A>6, Kftitl© L P 
Pfg^Mg (LPPb) £aj£Lfc 0 LPPb(40. 1*30 
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8-0. 2 6a««1MfiH"P*)5. #bftfc*#*r*lK 

[0 0 6 8] ttf^^ i LT©Wffl ±E&ftMft 
^t^cODVD-RMcOjferVx^i^ DDU10 0 

6 5 0 nm (N A 0 . 6 fcV * 7 -77°) , SHaiS 
3. 5m/s, DVD|ESIft#4r|E»/«!7-9mWT?E 

T5 3 3 1 0AJ Srffl^-C, ^s/^-fcaj^Lfc, 

1:5* U 8. 0%WT*ta*(fiH^*5. #e>tLtg* 
SrS 1 ic^-f. 

[0 0 6 9] [fE&BUWL P Pff-^CO 7'n^i7- 

ft] mmm<D±.BmmmRmtmm<DDVD-Rm<o^ 
fjxtizwris yyh'-f'J try HWc^x 

(LLP^uy^xH £SteLfc„ L P P t 
^7>£i4-£©{£^l^£{£oT£<^ LP Pi? 
*^©ffift^1*iiTL*5t. ZEStlCLPPSrttH-f 
4£i#JiL<fc!K LPPf3-KH»i7-^ 

BP*>, ^ny^^7Hil4LPPW{ififfiS» 

[0 0 7 0] [fES^t © lpp fa-^oH p *] fBH:$© 
XfS^M'JS^b^lroD VD - RM©7trV x ^ (co 
v^C, 7VY-7WvYm<n?%m (AR) £$J£L 
fc 0 M P * i llflT t> * S < fc o t i * ©fc S T-fe 
3 0 ARttl 5%^±iSftftttl-(?*)5. 

[0 0 7 1 ] 

1*1] 





£1601 














Jt«W 


Jt8« 




1 


2 


3 


4 


5 


6 


7 


1 


2 


LLPfWp (//m) 


0. 15 


0.10 


0.20 


0.15 


0.10 


0.25 


0.15 


0. 15 




LLP«Lp (urn) 


1. 10 


1.40 


1.00 


1.10 


1.10 


1.40 


1.10 


0.15 


0.22 




0.07 


0.07 


0.07 


0 


0.07 


0.07 


-0.03 






"max (/»•*!) 






















0.185 


0.14 


0.20 


0. 165 


0.11 


0.28 


0.165 






LPPb 


0. 21 


0.19 


0.22 


0.18 


0.16 


0.25 


0. 15 


0.22 


023 


AR (96) 


21 


IS 


20 


16 


14 


24 


12 


21 


20 


(%) 


7.5 


7.4 


7.6 


7.5 


7.4 


8.0 


7.6 


8.3 


8.7 


LPP7'n 7 >i5-n# (%) 


0.5 


0.3 


0.4 


0.6 


0.6 


0.2 


0.1 


3.5 


4.0 



[0 0 7 2] Slfflg*^^ JfWm'&O DVD-R 
m>%*f4*t (HJfe#Jl~4) <D^\Z\X LPPb 

T Kux1t#©^iU(CI4^T*fe5„ tfc, i?yt 

-<n\m 7 . 5 %tfft i /h s < Ltcmmnmm^ 

fthti&zkifitofrio *|E^-C©LPP^oy 
^^9HH*o. l%~0. 6%tffiv^flt«riSU #S 
tK^fettfflgr-L p pm&Ztix^&z k#»t> 



[0 0 7 3] Sfc, ^JS^5©±5t. LPPg^Lp 

HPPiWp <t©^s p^/hSiflrsiLPPbis^ 
2/^-^8. i%iHin-f5. Sic. *Ml7©i9 

AR©ffld s l 2%£Ti6T1-3o 
[0 0 7 4] J:t«^l©J:bKffl©DVD-R^© 
7t9*-f^^©»&tf4, v?7^-©tt^8. 3%t^^ 
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f±, JtWJ 1 T-{± 3 . 5%, itt&0IJ2"Cfi4. 0%£* 
[0 0 7 5] 

[0 2 ] ^ifeco^ffiroMBg^roSSro-SP^i^^ 

[S3] (A) \%7V K7°y t°y h©MP(-»tt-f-5B 20 
©^tt4rttWt«fc»wftSH-e*>0, (B) ii^ffid 
-?*>5. 

[04] y> f y h©«»tWI*4rg*t5fc» 
[05] 5V K^y t°y h©i»pi-«^i-5B«t 

&t;ilPlc*rifiii-5ii©^4rKWi-5*:ftW¥iSH-e* 



[06] 7>K^y tfy hfs-f-roiS^l-Cfe^o 
■fumfe. flHH, «t°y^ flW5^SS©ffiS:!£l61-5 

[07] ft*©3tffi*j«#<o 7 v kt 0 y f y h asRit e> 

[0 8] fle*©3t|B»a#©7VK^P ^ h«5Klt6 

[0 9] ftSerojtEttjacftro^yhVy try hiSHttb 

[010] fltfl, *tfyf\ ?fW4 

i o mstm- 

1 2 &k 
1 4 tern 
i e mm 

1 8 

2 0 fftlft 

2 2 f£!IS« 

2 4 &tt#j 

3 2A-C 

3 4A~C yVY 

3 6A-C HP 
38A~C LPP 

4 2 



91 ] 



[04] 
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